Binding of caspase-3 prodomain to heat shock protein 27 regulates monocyte apoptosis by inhibiting caspase-3 proteolytic activation.
Caspase-3 is an essential executioner of apoptosis responsible for regulating many important cellular processes, among them the number of circulating monocytes, central players in the innate immune response. The activation of caspase-3 requires its processing from an inactive precursor. Here we show that the small heat shock protein 27 (Hsp27) associates with caspase-3 and protein-protein interaction experiments in vivo and with purified proteins demonstrate a direct interaction between Hsp27 and the amino-terminal prodomain of caspase-3. Using an in vitro caspase-3 activation assay, our results further establish that the interaction of Hsp27 with the caspase-3 prodomain inhibits the second proteolytic cleavage necessary for caspase-3 activation, revealing a novel mechanism for the regulation of this effector caspase. Hsp27 expression in monocytes is constitutive. Consistent with a central role of Hsp27 in blocking caspase-3 activation, Hsp27 down-regulation by double-stranded RNA interference induces apoptosis of macrophages, whereas Hsp27 overexpression increases the life span of monocytes by inhibiting apoptosis. Highlighting the importance of cell partitioning in the regulation of apoptosis, immunofluorescence, and subcellular fractionation studies revealed that whereas both caspase-3 and Hsp27 are cytoplasmic in fresh monocytes (i.e. not undergoing apoptosis), Hsp27 moves to the nucleus during apoptosis, a relocalization that can be blocked by promoting the differentiation of monocytes to macrophages or by inhibiting cell death. These results reveal a novel mechanism of caspase-3 regulation and underscore a novel and fundamental role of Hsp27 in the regulation of monocyte life span.